• Phthisical eyes are known to harbor neoplasms in a small percentage of cases.
Introduction
Extraskeletal osteosarcoma is a rare but aggressive mesenchymal tumor in which the malignant tumor cells produce osteoid matrix. There are 5 prior reports involving the orbit arising in a variety of clinical settings, including prior irradiation. We report the second case of extraskeletal osteosarcoma arising in phthisis bulbi.
Case Report
A 60-year-old male with a phthisical left eye, the result of a golfing accident at age 11 causing immediate unilateral loss of vision, presented for routine eye examination. At the visit, the patient reported a several-month history of decreased vision in his right eye. The right eye exam was without abnormalities (anterior segment, fundus, and movements) except for the refraction. The cornea of the left eye was opacified, and the pupil and fundus were not well-visualized. The intraocular pressure was 18 and 15 mm Hg in the right and left eye, respectively. It was noted at that time that the patient was wearing a cosmetic painted contact lens over the left phthisic eye that was faded in color. He was prescribed corrective glasses for the right eye and a new cosmetic contact lens on the left. Furthermore, the recommendation was made for the patient to see a retina specialist for examination of the left eye.
The patient returned for 4 subsequent appointments over the next 4 months regarding the cosmetic contact lens fitting, and no ocular changes were noted. On the day of the final fitting, the patient complained that his left eye had been red and irritated for the past week. On external examination, the left eye had dilated and prominent conjunctival blood vessels with chemosis temporally. There was no corneal ulceration. Since the intraocular pressure was markedly elevated, the patient was referred to a glaucoma specialist who prescribed acetazolamide slow-release capsules and Combigan drops in an attempt to mitigate the rising ocular pressure. The patient was again advised to seek consultation with a vitreoretinal surgeon to evaluate his buckle placement, a potential etiology for his symptoms, and undergo a B-scan, but he did not follow through with these recommendations.
Despite 3 additional months of treatment with glaucoma medications, the symptoms persisted and the possibility of a neoplastic process involving his phthisical eye was raised. The patient agreed to follow-up for further evaluation in a couple of months after an already planned vacation. However, he returned within 2 weeks with increasing pain and ocular redness (Fig. 1) ; therefore, enucleation was scheduled.
On the day of the surgery, the surgeon noticed marked proptosis and ordered a preoperative orbital CT which revealed a large heterogeneous mass located within the left orbit, characterized by areas of "fluffy amorphous increased density" with imaging features characteristic of osteoid matrix (Fig. 2) . The epicenter of the mass was located in the globe, with extension to adjacent rectus muscles resulting in secondary exophthalmos. The tumor also tracked along the optic nerve with relative preservation of the nerve. There was no evidence of osseous involvement or invasion with complete preservation of the wall of the orbit circumferentially. The constellation of imaging findings was concerning for extraskeletal osteosarcoma involving the orbit.
During the planned operative procedure, an orbital mass extending into the extraocular muscle was identified and biopsied. Intraoperative frozen section confirmed high-grade sarcoma. Enucleation was performed.
Grossly, the entire globe was filled with a 2.5-cm tan-white mass with a granular surface. The intraocular mass focally penetrated the sclera to invade periocular soft tissues, including an extraocular muscle (Fig. 3a) . Microscopically, the tumor was composed of mitotically active, markedly atypical spindle and epithelioid cells with abundant lack-like osteoid production obliterating native ocular structures, including the lens and iris (Fig. 3b) and breaking through the sclera (Fig. 3c) . The only recognizable residual intraocular tissue was the pars plicata of the ciliary body. Foci of metaplastic bone surrounded by malignant cells were also noted (Fig. 3d) . The diagnosis of high-grade extraskeletal osteosarcoma, osteoblastic subtype, was confirmed by a pathologist with expertise in bone pathology.
Given the diagnosis of osteosarcoma involving the left eye and surrounding orbital soft tissues, the patient underwent an orbital revision a month later; however, the tumor could not be completely excised, and the patient was referred to oncology. Positronemission tomography confirmed that the disease was confined to the orbit, and radiation therapy in the form of 60 Gy in 33 fractions was administered. The patient expired 5 months after his initial diagnosis with tissue-confirmed pulmonary metastases.
Discussion
Osteosarcoma is a malignant matrix-producing tumor that typically arises from bone. While sarcomatoid carcinoma and soft tissue sarcomas, such as dedifferentiated liposarcoma, may harbor a heterologous osteosarcomatous component, osteosarcoma arising in soft tissue without connection to the underlying bone (extraskeletal osteosarcoma) is uncommon, accounting for only 1-2% of all soft tissue sarcomas [1] [2] [3] . Extraskeletal osteosarcomas tend to arise in older adults with most patients presenting after the fourth decade of life [2, 3] . The most common anatomic location is the thigh/buttocks region, with most tumors arising deep to the fascia [2, 4] . Approximately 5-10% occur in the setting of prior radiation exposure, and a subset of patients report a history of trauma at the tumor site [2, 4] .
Only 5 cases of primary orbital extraskeletal osteosarcoma are identified in the literature ( Table 1) range is broad and, similar to non-orbital extraskeletal osteosarcoma, 2 of the 5 patients had a history of radiation. In 2000, Long et al. [5] reported an 86-year-old woman with extraskeletal osteosarcoma following a 20-year history of phthisis bulbi secondary to multiple ocular procedures and uncontrolled glaucoma. While earlier descriptions of extraskeletal osteosarcoma arising in phthisical eyes in felines have been reported [6] [7] [8] , Long et al.'s report is the only other example involving a phthisical human eye. Similar to our case, their patient's presentation included pain and proptosis. She was treated with surgical resection and was alive without disease 9 months after surgery [5] . Metastatic osteosarcoma to the orbit, although rare, can also occur; however, the primary osseous tumor is usually known at the time the metastasis is identified [9, 10] . Phthisical eyes are known to harbor neoplasms in a small percentage of cases. The majority of these tumors are uveal melanomas [11] [12] [13] [14] [15] ; however, non-melanocytic neoplasms such as choroidal lymphoma, retinoblastoma, and carcinoma of the non-pigmented ciliary epithelium have also been reported [16, 17] . In fact, this has been one of the strongest arguments raised recently against an increased practice of performing evisceration for phthisis bulbi [18, 19] . Metaplastic bone is often seen in phthisical eyes, raising the possibility of malignant transformation of a benign bone-forming process. While isolated reports of myositis ossificans with malignant transformation exist in the literature, convincing evidence is lacking [20, 21] . Although unusual, the diagnosis of osteosarcoma is typically straight-forward once these lesions are examined histologically. The presence of malignant cells with osteoid matrix production is sufficient for the diagnosis of extraskeletal osteosarcoma. While metaplastic bone is relatively common in phthisical eyes, the presence of atypia in the cellular component should warrant consideration of osteosarcoma. Careful, clinical, and radiologic correlation is essential to ensure that the tumor is not a metastasis or arising from a surrounding bony structure.
Extraskeletal osteosarcoma is reported to have a poorer prognosis when compared to its skeletal counterpart. Despite improvements in chemotherapy regiments, the overall 5-year survival rate is < 50% [22] . The clinical behavior of orbital extraskeletal osteosarcoma appears to mirror these findings as 2 (of 6) patients died within a year. While the other patients were reported to be alive without disease, follow-up is < 5 years in all cases.
In summary, we report the second case of extraskeletal osteosarcoma arising in phthisis bulbi. Clinicians and pathologists should be aware of this rare malignancy that may present in phthisical eyes, especially in patients reporting pain and proptosis, to facilitate timely and accurate diagnosis and appropriate treatment.
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